Abstract
INTRODUCTION
In plant breeding, the diversification for new and differing sources of variability represent a very important factor in sustaining the genetic progress. In wheat, the introduction of dwarfing genes in the last century represented a key factor in modifying the plant architecture to increasing harvest index ratio of grain weight to above ground biomass, a superior yielding potential and lodging resistance. According to the literature, in wheat were described more than 20 reducing plant height genes (Mc. Intosh et al., 2013).The most widely used reducing plant height genes are Rht-B1b, Rht-D1b, Rht-D1c and Rht8 Worland et al., 1998; Li et el., 2012) . The Rht-B1b and Rht-D1bare insensitive alleles at gibberellic acid (GA) inducing lower sensitivity of vegetative tissue to endogenous gibberellin, by reducing cell elongation (Rebetzke et al., 2001 ). The reducing plant height alleles Rht-B1b and Rht-D1bare noticed that can increase yield by 6.1 and 14.1%, respectively andRht-B1 is reported that can produce more productive tillers and higher yield per plant (Sial et al., 2002) . The Rht8gene seems to have contradictory effects on yield depending on the environments (Sial et al., 2002; Kowalski et al., 2016) . The modern Romanian cultivars carry Rht-B1b gene, that in several yield tests revealed a real advantage in most environments (Săulescu, 2001 , Serban, 2012 and also is reported that Rht-B1b carriers were superior for yielding capacity comparing with Rht8 carriers (Mustățea et al., 2000). At National Agricultural Research and Development Institute Fundulea (NARDI Fundulea) a potential source of variability for plant height and other morphological traits was generated by applying a specific mutagenic protocol, including two modern wheat genotypes, both carrying Rht-B1 gene, two irradiation cycles application, hybridization and DH-technology. The mutant/recombinant wheat DH lines set, analyzed in this paper, has been studied for coleoptile length (Serban, 2012) and for association with plant height, for ones of the lines (Barbu et al, 2017) , the highlighted semi-dwarf genotypes with longer coleoptile being considered an important breeding material.
The aim of this paper is to present the influence of climatic variations on plant height during three years of observations (2014-2017) for a selected set of 307 mutant/recombinant wheat DH lines, released at NARDI Fundulea (Giura, 2011) , and the two parents. Considering the results after identifying a valuable semi-dwarf material, along with molecular genetics information presented can be advanced in breeding programs, lines with relatively favorable and stable genetic potential.
MATERIALS AND METHODS

Plant material
A set of 307 mutant and mutant/recombinant wheat DH lines (the biological material was irradiated under TC RER/5/0/13/Project, IAEA Vienna), along with parental genotypes, were sown in the three seasons in field in pairs of rows, with 1 meter long, 25 cm between rows and spaced apart 50 cm between pairs.
Phenotipic measurements and genetic analyzis Field measurements
At maturity, all lines and the two parents were measured for plant height with a linear graduated meter. Statistical analysis for plant height was performed using the RStudio programmer available at www.rstudio.com.
Climatic conditions
The climatic conditions were different in all seasons, both in terms of temperature and precipitation level (Figures 1 and 2 ). Moderate precipitation during April-June (319.6 mm; 128.9 mm and 198.6 mm for 2014-2015; 2015-2016 and respectively for 2016-2017) seems to favor a longer wheat plant height, the explanation could be that the less rainy days, with less cloudiness, can determine plants to intercept more solar radiation that provides more resources for tillers development which leads to mutual shading in lower foliage floors and strains elongate more intensely to benefit from better lit areas on the chain surface.
Genetic analysis
The material was also analyzed for the presence of leaf rust resistance alleleLr34, or gene for osmoregulation capacity and highlighting the 1A/1R wheat-rye translocation. DNA isolation was performed from two dry seeds using SDS3 method by Cristina et al. 2017 . DNA amplification (PCR) ( PCR products were highlighted by electrophoretic migration in agarose gel with following concentrations and conditions: cssfr5 -1.5% (routine use agarose), 120 volts (~6v/cm), 30min.; SCM9 -2% (routine use agarose), 100v, 45 min; WMC603 -3% (high resolution agarose), 80v, 3h. The gels were stained with ethidium bromide and photographed under ultraviolet light with Vilber Lourmat system. 
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RESULTS AND DISCUSSIONS
Following the measurements made for all the lines analyzed, data were divided by quartiles (Table 2) , in order to make the selection of the semi-dwarf material easier. We selected the lines framed between the inferior quartile -Q1 and those that registered the lowest values for all three years of experience, representing the lines that registered (25%) smaller values, splitted data from the highest 75% (Table 2) . Analyzing the classification of plant height average registered in Q1 quartile for all three years of experience, we can observe that there is no constant on the association of the reduced plant height with any of the studied genetic structures (Figure 3 ). Figure 3 , we can see plant height differences between the years, for the selected lines and all registered genetic structures. The climatic conditions from 2015-2016 experimental year, represented by higher temperatures from February-May period and higher precipitations level from April-May period determined a earlier seedling emergence and the plant height elongation. A significant number of lines found in quartile Q1, with similar values in all three years of experience, proving high stability (Figure 4) . The values of these lines are presented in Table  3 , thus the most stable lines, expressed by a small standard deviation, with reduced plant height can be identifying. The genetic structure, represented by the presence/absence of the favorable alleles of the genes Lr34, or and 1A/1R translocation, is shown in Table 3 . Electrophoretic patterns, for each marker used in this study, are presented in Figures 5, 6 and 7.
Analyzing the
Plant height values presented in Table 3are not associated with any of the analyzed genetic structures, the combination 1R Lr34+ or-being retrieved in 19.05% of total lines, but with nonsignificant difference compared to other gene combinations. In a previously field experiment (Giura, 2013) with mutant/recombinant DH-lines, dispersion for plant height stretches 50cm: between 60cm the shortest line to 110cm of the tallest line. From a total of 338 lines, 306 were shorter and only 27 lines were taller in comparison with parental forms. In the present experiment, the line AII 62 registered the most reduced plant height, with an average of about 60cm and a standard deviation of 4.2 cm, being reported in a previously study, together with BII 147 as having longer coleoptiles (Serban, 2012; Barbu et al, 2017) . The lines that were recorded as being the most stable were AI 60, AII 62, AII 78, AII 137 and AII 141, with a standard deviation smaller than 5, but the line AII 62 has registered a very reduced plant height, aspect that sometimes is correlated with decreased productivity.
CONCLUSIONS
The lines AII 60, AII 78, AII 137 and AII 141 were highlighted for being semi-dwarf and the most stable in all years of experience, being an interesting material for wheat breeding programs, also possessing other favorable characters. The reduced plant height and its stability are not associated with any of the genetic background studied in this paper. Since any of DH-lines is genetically a homozygous genotype, the shorter or taller line could represent a different allelic variants at Rht-B locus.
